Maté is a common beverage worldwide, especially in Latin America and certain parts of the Middle East. The dried leaves and stemlets of the plant are brewed and consumed hot or cold. Several studies have shown that maté drinking is a risk factor for a number of cancers including oral and pharyngeal cancers. Also, there is a strong evidence base linking maté drinking to oesophageal cancer. [1] [2] [3] Conversely, maté has been recognised for its antioxidant and anticancer properties. A recent study isolated di-caffeoylquinic acids (diCQAs) from maté leaves to explore their mechanism of action.
cer and oro-pharyngeal cancer. These terms were clearly appropriThese terms were clearly appropriThese terms were clearly appropriate for the retrieval of relevant citations. However, the search could have been expanded with the use of medical subject heading (MeSH) terms such as 'Ilex paraguariensis' or 'mouth neoplasms', which may have retrieved additional studies indexed under these terms in the Medline database. The use of MeSH terms in systematic review searches is consistent with the approach recommended by the Cochrane Collaboration. 5 It is important to note that systematic searches should be carefully designed to retrieve as many relevant papers as possible while minimising the retrieval of non-relevant citations.
The four studies included in the review came from two South American countries. Two studies were conducted in Brazil and two were conducted in Uruguay. All four studies recruited hospital controls and the two Uruguayan studies enrolled men only. Three studies showed significant associations between maté drinking and oral cancer. Individual study associations were adjusted for known confounders such as age, smoking and alcohol consumption. However, adjusted summary estimates could not be generated in the metaanalysis since the original data on the distribution of the confounding variables within maté and non-maté groups were unavailable.
The authors discussed the adjusted estimates within each study and assessed study quality based on study design, sample size, control selection, adjustment of confounding, exposure measurement and reported data analysis.
The pooled estimate in the meta-analysis indicated a significant two-fold increase (OR = 2. extracted from each study to calculate the unadjusted odds ratio and 95% confidence interval. Summary estimates were calculated using random-effects models.
SUMMARY REVIEW/ORAL CANCER
Results Four case-control studies conducted in Latin America were identified in this review. There were 879 maté users and 1128 non-or low-maté users in those studies with a total of 566 oral and oropharyngeal cancers. The adjusted association between maté drinking and oral and oro-pharyngeal cancer was significant within three of those studies. The meta-analysis yielded a significant summary odds ratio (OR) of 2.11 (95% confidence interval = 1.39-3.19). Population Attributable Risk for maté drinking was 16%.
Conclusions This meta-analysis of case-control studies supports the hypothesis of an association between maté drinking and risk of cancer of the oral cavity and pharynx. However, little is known about whether this increased risk is due to the high temperature of the beverage when consumed or due to certain carcinogenic constituents that are present in maté. More studies are needed before a conclusion can be made on the oral and pharyngeal carcinogenic risk of maté to humans. temperatures but failed to find a significant association. 9 Pintos et al. showed that those who consumed more maté but at a cooler temperature had a higher and significant adjusted relative risk of upper aerodigestive tract cancers compared to those who drank the same amount of maté at a higher temperature. 10 Whilst the review competently addresses the highly relevant issue of maté drinking and oral cancers, some limitations are present.
The varying exposure measurement units used in included studies presented a challenge when pooling data. In order to minimise this challenge, the authors dichotomised the exposure using the lowest category within each measurement unit as the reference category (either <1 cup/month, <1 l/day, or <1 gourd/day) and pooled all other exposure strata to create one exposure category. Although this approach facilitated data pooling, it is not possible to use the summary estimate to establish an exposure threshold for identifying individuals with elevated cancer risk. In addition, the authors noted that one of studies 7 introduced substantial heterogeneity to the meta-analysis. As such, they reported that the I 2 statistic, which describes the percentage of variation across studies that is due to heterogeneity rather than chance, was 0% before the study was added and went up to 67% after its addition. This sharp increase may reflect differences in study characteristics and a lack of consistency in results from included studies. Thus, the pooled estimate must be interpreted with caution. Indeed, this was the case in two studies from this review. However, findings from a recent systematic review support the thermal injury hypothesis and strongly suggest that high-temperature beverage drinking, in general, increases the risk of oesophageal cancer. In the case of maté, the review showed that oesophageal cancer risk increased with both amount consumed and temperature of maté, and these two were independent risk factors. 2 Interestingly, by the time the beverage reaches more posterior tissues such as the oesophagus, the intensity of the heat of the beverage is conceivably lower.
The fact that hot maté is a potential carcinogen for distal tissues as well as oral tissues may point to other carcinogenic mechanisms. 
Public health implications
Considering the substantial consumption of maté in certain populations and its increasing use in many countries (due to its perceived health benefits), more studies are needed before a definitive statemore studies are needed before a definitive state- 
